Supporting materiel
Earth system models, model output: This study draws on standard CMIP5 output from the Program for Climate Model Diagnosis and Intercomparison (http://pcmdi3.llnl.gov/esgcet/home.htm). It uses models for which three-dimensional pH fields are available and that were part of a multi-model evaluation (Bopp et al., 2013) . The complete set of RCPs is not available for all models. Individual models have been evaluated by the respective groups. Table S1 . Models used in this study and available RCP per model. References cite key papers for model validation. Esmfixclim2 = CMIP5 identifier for the simulation referred to as RCP4.5/fixclim in this study. 
